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AHHoOTanus. B craTbe npencTaBieHbl pe3yibTaThl OLIEHKHU BIUSHUS JO3UPOBAHHON (PU3NUECKON
Harpy3KH Ha IOKa3aTeld KOMIIO3ULMOHHOTO COCTaBa Tela, MOJyYeHHbIE ¢ TOMOIIbI0 OnonMIe-
nancHoro aranm3aTopa ABC-01 MEJIACC. V 13 kBanuduImpoBaHHBIX JTEDKHUKOB OIIEHUBAJICS
COCTaB TeJa 70 M MOCIie BHITIOJHEHHs OETOBOM HArPy3KH, UCCIIEAOBAaHHE TIPOBOAMUIOCH IBaXKIBL,
¢ pazuuIieit B 2 aus. Takum 00pa3oM, y1aaoch YCTaHOBUTH, YTO Hanboliee TMHAMUYHBIM KOMIIO-
HEHTOM B TOKa3aTeJIsIX OMOMMIIEAaHCOMETPHH OKa3alach XHPOBas Macca, KOTOpas CHU3WIACh
MOCJIEC BBIMOJIHEHUA (DU3NYECKOM HArpy3Kd, 4TO, BEPOSTHO, CBS3aHO C IepepaclpelesieHHeM
KpOBOTOKa. MeHee M3MEHUYMBBIMM OKA3AJIMCh MapaMeTpbl MBIIIEYHOW MAaccChl, BOJbI, TOLIEH U
AKTHBHOU KJIETOYHOM Macchl. D@a30BbIi yroj 0CTaBajICs HEU3MEHHBIM.

KiroueBble cioBa: ¢usuueckue Harpy3kd, OMOMMIIEOAHCHBIA aHaIW3, KOMIIO3HLIIMOHHBIN
COCTaB TeJIa, )KMPOBasi Macca, MbIIIEYHAS] MACCA.

CHANGES IN BIOIMPEDANCE ANALYSIS PARAMETERS AFTER GRADUATED
EXERCISE
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Abstract. The article presents the results of assessing the effect of graduated exercise on the
body composition indices obtained with the help of the ABC-01 MEDASS bioimpedance ana-
lyzer. The body composition was assessed in 13 qualified skiers before and after running
exercise, the study was performed twice, 2 days apart. It was found that the most dynamic com-
ponent in bioimpedance parameters was fat mass, which decreased after exercise, associated
with redistribution of blood flow. The parameters of muscle mass, fluid, lean and active cell
mass were less variable. The phase angle remained unchanged.
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BBenenue. B criopTUBHON IPAKTUKE BaX-
HBIM SIBJIIETCS HE TOJIBKO KOHTPOJIb BECA, HO U
KOHTpOJIb CcOCTaBa Tela. B cBA3M ¢ 3TuM,
JTr00ble MAHUIYJSILIMA C BECOM Tela CIOPTC-
MEHA Yepe3 JUEThl U pPa3INYHbIE PEKUMBI
¢bu3nyecKoil akTUBHOCTH, KaK IPaBUIIO, COIIPO-
BOXKJAIOTCA 00BEKTUBHBIMH METOJAMU OLIEHKU
COCTaBa Teja, IMO3BOJSIOIUMHU ONpPEACINTh
3P PEKTUBHOCTD JUET U TPEHUPOBOK, KOTOPHIE
HE JIOJDKHBI IIPUBOJUTH K IOTEPE MBIILECYHON

Maccel [1-4]. Jlns ka4yecTBEHHOTO KOHTPOJIS
MacChl YaCTO MCTOIB3YIOT PA3IMYHbBIE CHCTEMBI
OMOMMIIEJAHCHOTO aHalin3a, KOTOPhIE MOCPEe/I-
CTBOM PETUCTpAIlMU COMPOTUBIICHUS TKaHEH
OpraHu3Ma »JJEKTPUYECKOMY TOKY MOTYT
KOCBEHHO OIICHHTh COJIEPKaHUE MBIIICYHOH,
JKAUPOBOM M IPOUYUX TKAHEW B OPraHU3Me KakK B
IIeJIOM, TaK U B HCCIIEAyeMOM yJacTke Tena [5].
B cBsi3u ¢ 3TMM, aHa)IM3 cocTaBa Tea U Orpe-
JIelIeHe HOPMAaTHBHBIX 3HAYEHUH C y4eToM
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BUJA CIIOPTA SBIISETCS aKTyaJIbHBIM HalpaBJie-
HUEM B HCCJIEIOBAaHUSX CIOPTHUBHOW HAyKH,
OCOOEHHO B BMJaX CIOpTa, II€ BEC Tejla U
€ro KayeCTBEHHBIX COCTaB SIBJISETCS Ba)KHBIM
(dakTOpOM,  ONPENENSAIOUIMM  CHOPTHBHYIO
ycnemHocth [6]. IIpuGopsl, ocHOBaHHBIE Ha
JTAHHOM METOJE, SIBIISIOTCS YIOOHBIMU HHCTPY-
MEHTaMHM, HO HE JIMIICHBI HeI0CTaTKoB [7-8].
OHM CBSI3aHBI C TE€M, YTO Pa3IMYHBIC TUETHYE-
CKH€ MAHMIYJIAIMU W/Wid  PU3NYecKue
yIpaKHEHHs] MOTYT MEHSTh T'HJIPATAIHIO Opra-
HU3Ma, a TaKXKe CIocoOCTBOBAThH Iepepacipe-
JIETICHUIO JKUAKOCTEH, HapuMep IMOBBIIICHHUE
KPOBEHAMOJIHEHHSI MBI Cpa3y nocie Gpusu-
YECKHX HAarpy3oK, MX OTEK IOCJIE TSDKENbIX
TPEHUPOBOK C MPEBAIMPOBAHUEM SKCLIEHTPH-
YECKHX PEKHUMOB MBIIICYHBIX COKpAIICHUH,
CHI)KEHHE COZepKaHUs TJIMKOT'eHa, a BCIe 3a
3THM U BOJIbI B OpPTraHU3Me IPH HU3KOYTIIEBO/I-
HBIX JUeTax U T.4. Tak Kak B OCHOBE pacueToB
JAHHBIX CHUCTEM JICXKHT IOJIOKEHHUE, COTIIACHO
KOTOPOMY H3MEHEHHME COJEp)KaHUS BOABI B
TKaHSX OMpEIeNseT CTENeHb €€ COMpPOTHBIIE-
HUS TOKY, U 4eM OoJjbllle colep’KaHHe BOJIBI,
TEM MEHBIIE COMPOTHBICHUE, BCE PaCUETHI
KOMITO3UIIMOHHBIX KOMIIOHEHTOB Te€Jla MOTYT
OBITh MCKA)KEHBI M3-3a N3MEHEHUS KOJINYECTBA
U/WIIN TiepepacipeiesIeHs BOAbI B OpraHU3Me.
[Tosromy pns  Oonbliell  TOYHOCTH  IPHU
U3MEPEHUsIX HeOoOXOAMMO COOJIOJIeHHE psza
pEKOMEHAANNH, CBA3aHHBIX C TPHUEMOM TTHIIIH,
¢u3nuecKkUMU Harpy3kaMd U TuapaTanuei
opranusMa. B cBsI3u ¢ 5TUM BO3HUKAET BOIIPOC:
HackoJbKo pu3nueckue Harpysku (OH) moryr
MCKa)XaTh TaHHBIE 32 CUET IepepactpeieTICHUs
KHUJIKOCTH, YTO YacTO HaOJIIOJaeTCsl y CIIOpPTC-
MEHOB BO BpeMsI TPEHUPOBOK, COPEBHOBAaHUH 1
B au# oTabixa? OcoOeHHO ATO 3aMETHO, €CIIU
Harpy3kd HOCHJIM CKOPOCTHO-CHJIOBOM WIIH
CHIJIOBOM XapakTep, B BBIMOJHEHHH KOTOPBIX
NPUCYTCTBOBAJ  DKCIEHTPUUYECKUH  peXUM
MBIIIEYHOTO COKpAIIEHHs], TaK KaK MPOIECCHI
BOCCTaHOBJICHHS B MBIIIIAX MOCIE MOAOOHBIX
Harpy3o0K co4YeTaloT B cebe BOCHaJeHHe U
CJIEAYIOIIMNA 32 HUM OTEK, YTO, €CTECTBEHHO,
BBI3BIBACT IMOBBIIIEHHOEC B HUX COJIEPIKAHHE
BOJIBI, @ MpPOIECCHl BOCCTAHOBJIEHHS MOTYT
3aHuMarh 7 u 6onee gueii [9]. CinemoBarenbHO,
B 9TOT MEPHOJ JII0OOBIE U3MEPEHUS KOMITO3UIINU

T€la CHUCTEMAMH, MCIONb3YIOIUMUA METOJ
OuouMmIrieanca, MOTYT ObITh  HECKOJBbKO
HUCKaXEHbl. MoOJenupoBaHue YyCIOBHM, IIpU
KOTOPBIX B MBIIIIAX MIPOUCXOJUT MOBBIIICHUE
KPOBOTOKA, M, COOTBETCTBEHHO, COJEp)KaHUE
BOJIbI, MO’KET TIOMOYb ONPEJCIUTh T€ U3MEHE-
Husl OmoMMIIejaHCa, KOTOPbIE MOKHO OyJeT
HAO0I0/IaTh TPU MBIIIEYHOM HEJIOBOCCTAHOB-
JEHUM TOCIE€  TSKEIbIX TPEHUPOBOK Y
CIIOPTCMEHOB, KOTOPBIE U3MEPSIOT COCTaB Tela
BO BpEMsI CIELMAIU3UPOBAHHBIX TPEHUPOBOU-
HBIX MHKPOIMKIOB C OONBIINM O0BEMOM U
MHTECHCUBHOCTBIO  HAarpy3ok  («yxapHbIe»
MUKpOILMKIIBI). Bce u3mepenusi, BINOIHEHHbBIE
B OTHUX YCIIOBHSIX, MOTYT UCKa)XaTh OOBEKTHB-
HbIE  [OKa3aTelu  OHOMMIIEAaHCOMETPUH,
KOTOPBIE MOYKHO MOJYYUTh JHILb IPU [TOJHOM
BOCCTAHOBJICHHH CIIOPTCMEHA IOCIIe TPEHUPO-
BOYHBIX Harpy3oK.

Llenp mccrnenoBaHUs — OLEHKA BIHUSHUS
JI03UPOBAaHHOM (PM3UUYECKON HArpy3KH HA MOKa-
3arear OMOMMIIEJTaHCOMETPHH.

Metoabl M OpraHu3anus MccaeI0BaHUs.
beum nccnenoBansl 13 ciOpTCMEHOB-JIBIKHU-
KOB, CpEIHHMIl BO3pacT KOTOPBIX COCTaBMJI
25,7+4 ner, Bec — 73,7+6,5, a poct — 179,6+6,5
cM. Bee ciopTecMmeHbl nMenu paspsii KaHAU1aT
B MacTepa cnopra W Balme. MccienoBanue
IIPOBOAMIIOCH B COOTBETCTBUU C ITUYECKUMU
IpUHIMIAMHA ~ XEJIbCUHCKOM  JIeKJIapallku.
YyacTHUKM ObUIH TPOMH(OPMUPOBAHBI O XOJI€
TECTUPOBAaHUS M Jalu J0OpPOBOJBHOE COrJia-
cue.

C moMoIIbl0 CUCTEMBI OMOUMIIEJAHCHOTO
ananmm3a cocraBa tena ABC-01 MEJIACC
(UKCUPOBAUCH A0COIOTHBIE M OTHOCHUTEIb-
HBIE TIOKA3aTeNn XUPOBOH (KT, %) 1 6€3:Kupo-
BOM Macchl Tena (Kr, %), CKeIeTHO-MbIIIEeYHAast
Macca (CMM, xr, %), o0mmias, BHEKJIETOUHAS 1
BHYTPUKJIETOYHAS KUJIKOCTh OpraHu3Ma (Kr),
a Takxke paccuuThiBajcs ¢a3oBbiii yroa (°).
Perucrpanus nokasaresnei ocymiecTBisiach 10
u nociie no3uposanHon OH.

st cozpanus no3upoBannord @H ObL1 Hc-
MOJIb30BaH TMPOTOKOJ C OEroBoil Harpys3Koi,
BBIMIOJHSEMBIA 10 OTKas3a: JIBYXMHUHYTHas
pa3MUHKa, TECTOBas Harpy3ka C JWHaMUKON
Bo3pacTtaHuss 1 KM/4 B MUHYTY, HauuHas ¢ 7
KM/4. B KOHIle mpoBoaniack ABYXMHUHYTHas
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3aMHHKA. TeCTOBBIN CTEH]] MPEACTABIISLI COO0M
tpenban Cosmos Quasar. HccrnenoBanue
MPOBOAMIIOCH JBAXBI C Pa3HUICH B 2 IHS.
B paboTte paccmaTpuBaiuch JUIIb T€ U3MEHE-
HUS1, KOTOPBIE OBLITM OTMEYEHBI B XO/I€ JIF0O0TO
U3 JIBYX U3MEpeHui (Cpe30B).

JlaHHbIe, TOTYyYEHHBIE B X0JIe TECTHPOBA-
HUs, ObLTM 0OpaboTanel B mporpamme IBM
SPSS 20. {151 OIIEHKH CTaTUCTUYECKON 3HAYH-
MOCTH CBSI3aHHBIX BBIOOPOK HCIIOJIb30BAJICS
Kpurepuil Buiikokcona. Bee nannsle npeacras-
JIeHBl B BUJE CPEJHUX 3HAYCHWH M CTaHIAPT-
HBIX OTKJIOHEHHUIA.

Pe3yabTaThl Hec1e10BAHUS H HX 00CYK-
aeHue. M3MeHeHus B IoKa3aTelie CocTaBa Tela,
OTMEUEHHBbIE B OTBET Ha JI03UPOBAHHYIO
Harpy3Ky, HaOJIIOJAIMCh KaKk B aOCOJIOTHBIX,
TaK ¥ B OTHOCUTEIIbHBIX Mapamerpax. [Ipu sTom
OHHM HOCWJIM HEOJIHO3HAYHBIN XapakTep — He
BCErJia MCIOJIb30BaHHas (pu3nueckas Harpy3ka
BBI3bIBAJIA CTATUCTUYCCKU 3HAYMMEBIC W3MCHE-
HUS, U OOHApy>KEHHbIE W3MEHEHUS ObLIN
pa3HOHaNpaBlIeHHbIMUA. Takas HEOJHO3HAY-
HOCThb HaOJIOAaNach MPAKTUYECKH IO BCEM

16,0

buKkcupyeMbIM TMoOKaszarensM. Hampumep, B
X0JIe BTOPOTO HCCJIENIOBAaHUS OTMEYAIOCh
3HAYUMOE CHUKEHUE MACChl )KHpaA y UCIBITYe-
MBbIX B cpeaHeM Ha 21% wium 2,2 kuinorpamma
(p<0,05), gero HeNmb3st TOOUTHCS UCTIOJIL30BAH-
HOM B JaHHOM paboTe KpPaTKOCPOUYHOM
¢u3nveckoil Harpy3koi, Uit 3TOro HeEoOXo-
IUMBI  cucTeMatndeckue  3ansatus  [10].
Hanpumep, eciy COOTHECTH KaJTOpUHHOCTD T10-
TPaueHHOTO >KHUpa M 3aTpaThl SHEPruu B Oere,
TO 00BEM «IIOTEPSTHHOTO» JKUpPa MOXKET OBITh
caencteueM npobderanus 160-180 kM, uTo mpu
koMpopTHO ckopoctd 10 KM/9  MOXKeT
3aHATh 18 yacoB. CienoBaTeiabHO, JAHHOE U3-
MEHEHHME COJCp)KaHUs JKUpa, 10 BCeH
BUJUMOCTH, SIBJISIETCS CIICJCTBHEM BIUSHUS
Harpy3Ku Ha repepacupeielieHue KpoBOTOKa K
pabourM MbIIILAM, M, KaK CIEIACTBHE —
CHM)KEHHMEM OLIEHMBAaEMOro >KHpa Kak B a0co-
JIOTHBIX 3HAYEHHUAX, TaK U B MPOLEHTHOM
coaepxanuu. OTMedaeTcsi CHIKEHUE TIPo-
[eHTa JKUpa B HCCIEIyeMOW Trpynme ¢
14,6£2,9% no wmarpysku go 10,9+4% mnocne
Harpysku (puc.).

14,0
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Puc. I3Menenue comepxaHusi Macchl Kupa J10 U Moclie J03UpOBaHHON (PHU3HUECKOI Harpy3Ku
B [IEPOBOM M BO BTOPOM CpE3ax MCCIEN0BaHUS

[Toka3zaTenn MbIIEYHOW Macchl (Kak abco-
JIOTHBIC 3HAYCHHS, TaK W TPOICHT MBIIIII),
HA00OpOT, MOBBICHIUCH — ¢ 33,732 kT 10
35£3,5 kr wmu ¢ 54,9+0,9% no 56+1,5%.
JlaHHBIE U3MEHEHHMS, KaK M H3MCHECHHS
JKUPOBOH Macchl, HE MOTYT OBITh CJICJICTBUEM

runeprpopuu B pesyibTate  (huznuecKon
Harpy3Kku, 4To, BO-TIEpBBbIX, TpeOyeT Ooublie
BpPEMEHH, 1 BO-BTOPBIX, IPOUCXO/IUT, KaK Ipa-
BWJIO, B OTBET Ha 0oJiee BHICOKOMHTCHCHUBHBIC
Harpy3Kd WIM Ha Harpy3kd CHJIOBOTO Xapak-
Tepa.
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[Tokazarenr (a3oBoro yrima He HUMeN KJIETOYHOU Macchl — ¢ 38,4+3,1 kr 1o 3943,3 kr

CTAaTHCTUYCCKH 3HAYUMBIX OTJINYHUH JI0 U ITOCTIe
Harpy3Ku: B XOJI¢ MEpPBOro 3aMepa 3HAuYeHUs
JI0 Harpy3ku paBHsuch 7,8+0,7°, a mocie —
7,7+0,7°; Tak xe, KaK U B X0Jie BTOPOTO 3amepa:
no Harpysku 8,1+0,7° u nocne — 8+0,7°
(p>0,05).

JlnHamuka mokasaTeieii oOmieid, BHEKJIC-
TOYHOW W BHYTPUKJIETOYHOW JKMIKOCTH 10 U
nocie GU3NIECKON Harpy3Ku OblIa pa3IMIHOM.
Tak, oOmias ¥ BHYTPUKIIETOYHAS KHJIKOCTH
MMeEIIH HEOOJIBIIIME, HO CTAaTUCTHYECKH 3HAYU-
MBI€ OTJIMYHS: 001I1ast )KUIKOCTh TTOBBICHJIACH C
44,9+4,1 xr no 45,8+4,6 kr (p=0,036), a BHYT-
pUKIIETOYHAsT KUAKOCTH — ¢ 17,4+1,8 kr 1o
17,9+1,9 xr (p<0,001). Iloka3arenr BHEKJe-
TOYHOM KHUJKOCTH TOCIIEC HATPY3KH MOBBICUIICS
HE3HAUYMTENIbHO — ¢ 27,5+2,6 xr no 27,9+2,8 kr
(p=0,025), Tak ke, KaKk U MoKa3aTeJib aKTUBHOMN

(p=0,028) u Tomieit maccel — ¢ 61,4+5,6 kT 110
62,6+6,2 kr (p=0,036).

3akaouyenue. Hanbonee uW3MEHYHBBIM
MOKa3aTeJIeM COCTaBa Tella, MOJIy4aeMoro B pe-
3ynbTare OMOMMIIEIaHCHOTO aHalu3a, MOocie
(bu3MYECKO Harpy3kH, OKa3ajcs IMOKa3aTeib
KUPOBOU Macchl, KOTOpbId cHU3miIcA Ha 20%
(p<0,05), a MecHee W3MEHUMBHIMU SIBJISUIUCH
MOKAa3aTeIM MBIIIEYHON Macchl (yBeIMUEHUE
Ha 3,9%, p<0,05), obmeii (yBenuuenue Ha 2%,
p<0,05) u BHYTpUKIETOYHOH (yBeIHMYEHHE Ha
2,9%, p<0,05) ®uaKocTu, a TaKKe MoKa3aTean
aKTUBHOM KJIETOYHON Macchl (yBelIUYEHHUE
1,5%, p<0,05) u TomIe# MBIIICYHOW MaCChI
(yBemmuenue 1,7%, p<0,05). Ilokazarenu
($a30BOro yria OCTaBaIMCh IOCTOSIHHBIMH H
OTMEUYEHHbIC U3MEHEHHSI HE HOCUIIU CTaTHCTU-
YECKHU 3HAYMMBIN XapaKTep.
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Abstract. The article presents the results of assessing the effect of graduated exercise on the
body composition indices obtained with the help of the ABC-01 MEDASS bioimpedance ana-
lyzer. The body composition was assessed in 13 qualified skiers before and after running
exercise, the study was performed twice, 2 days apart. It was found that the most dynamic com-
ponent in bioimpedance parameters was fat mass, which decreased after exercise, associated
with redistribution of blood flow. The parameters of muscle mass, fluid, lean and active cell
mass were less variable. The phase angle remained unchanged.

Keywords: exercise, bioimpedance analysis, body composition, fat mass, muscle mass.

Introduction. In sports practice, both
weight control and body composition control
are important. In this regard, any manipulation
of an athlete’s weight through diets or physical
activity of various intensity are usually accom-
panied by objective ways of body composition
assessment to identify the effectiveness of diets
and training, which should not lead to loss of
muscle mass [1-4]. For proper control of weight
scientists often use different bioimpedance
analysis systems, which, by recording the
resistance of body tissues to electrical current,
can indirectly assess the content of muscle, fat
and other tissues in the whole body and in the
studied area of the body [5]. Therefore, body
composition analysis and definition of standard
values, considering the type of sport, are rele-
vant in sports science, especially in sports
where weight and body composition are the im-
portant factors that define athletic success [6].
Instruments based on this method are conven-
ient tools, but they still have disadvantages [7-
8]. They are related to the fact that different di-
etary manipulations and/or exercise can change
the hydration of the body and also contribute to
the redistribution of fluids, e.g. increased mus-
cle blood flow immediately after exercise,
muscle edema after heavy exercise with preva-
lence of eccentric modes of muscle contraction,
decreased glycogen content and consequently
body water in low-carbohydrate diets, etc.

Since these calculations are based on the con-
cept that changes in tissue water content define
the degree of its resistance to current, and the
more is the water content the lower the
resistance, all calculations of body composition
may be distorted due to alterations in the
amount and/or distribution of water in the body.
Therefore, a number of recommendations on
food intake, physical exercise and body hydra-
tion should be taken into account for more
accurate measurements. This raises the ques-
tion of the extent to which physical exercise can
distort data through fluid redistribution, which
is often observed in athletes during training,
competition, and days off. It is especially
noticeable when the loads are of speed-strength
or strength nature, in the performance of which
an eccentric mode of muscle contraction is
involved, since the muscle recovery processes
after such loads combine inflammation and
subsequent edema, which naturally causes an
increased water content, and recovery pro-
cesses may take 7 and more days [9].
Therefore, during this period measurements in
body composition with the bioimpedance sys-
tems may be somewhat distorted. Modeling the
conditions, under which muscle blood flow and,
consequently, water content are increased may
help to determine the bioimpedance changes
that would be observed in muscle under-
recovery after intense training in athletes, who
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measure body composition during specialized
training microcycles with high volume and
intensity of loads (shock microcycles). All
measurements made in these conditions may
distort objective bioimpedance indices, which
can only be obtained when an athlete fully
recovers from training loads.

Aim of the study — to evaluate the effect of
graduated exercise on bioimpedance indices.

Methods and organization. The study
included 13 skiers, whose average age was
25.7+4 years, weight — 73.7+6.5 kg, height —
179.6+6.5 cm. All athletes were Candidates for
Master of Sports and higher. The study was
conducted in accordance with the principles of
the Declaration of Helsinki. All participants
were informed of the procedure and gave vol-
untary consent.

Using the ABC-01 MEDASS analyzer, we
registered absolute and relative indices of fat
(kg, %) and lean body mass (kg, %), skeletal
muscle mass (SMM, kg, %), total, extracellular
and intracellular body fluid (kg), as well as
phase angle (°). Registration of these indices
was done before and after graduated exercise.

A protocol with a running load performed
to failure was used to create graduated exercise:
a two-minute warm-up, a test exercise with an
increasing dynamic of 1 km/h per minute,
starting at 7 km/h. At the end a two-minute
hitch was performed. The Cosmos Quasar run-
ning machine was used as a test bed. The study
was conducted twice, 2 days apart. Only those
changes that were observed during any of

16.0

the two measurements (sections) were consid-
ered.

The data obtained were processed in IBM
SPSS 20. To evaluate statistical significance
of linked samples, we used the Wilcoxon’s
signed-rank test. All data are presented in a
form of mean values and standard deviations.

Results and discussion. Changes in body
composition found as a response to graduated
exercise was shown in both absolute and r
elative parameters. At the same time, the data
were ambiguous — not always the applied
physical load caused statistically significant
changes, and the detected changes were multi-
directional. Such ambiguity was found in
almost all studied indices. For example, in the
second study there was a significant reduction
in fat mass in the participants by an average of
21% or 2.2 kg (p<0.05), which cannot be
achieved by the short-term exercise used in this
study, systematic exercise is required instead
[10]. Thus, if we compare calorie content of fat
lost and energy spent in running, then the vol-
ume of the fat lost could be the result of running
160-180 km/h, which at a comfortable speed of
10 km/h could take 18 hours to complete.
Therefore, such changes in fat content appear to
be the result of the effect of exercise on blood
flow redistribution to the working muscles and,
as a consequence, a decrease in the estimated
fat, both in absolute values and in percentage:
there is a decrease in the percentage of fat in the
study group from 14.6+2.9% before exercise to
10.9+4% after exercise (fig.).

|
14.0

10.6

Before exercise

10.1

After exercise

Fat mass, kg
O First section

B Second section

Fig. Changes in fat mass content before and after graduated exercise
in the first and second sections of the study
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On the contrary, the muscle mass indices
(both absolute values and muscle percentage)
increased from 33.7£3.2 kg to 354+3.5 kg
(54.9+0.9% to 56+1.5%). Such changes, as well
as the fat mass ones, cannot be due to hypertro-
phy as a result of exercise, which, firstly,
requires more time and, secondly, occurs
usually as a response to exercise with higher in-
tensity or strength exercise.

The phase angle did not have statistically
significant differences before and after exer-
cise: in the first measurement, the value before
exercises amounted to 7.8+0.7°, after -
7,7£0,7°; in the second measurement, before
exercise — 8.1+0.7°, after — 8+0.7° (p>0.05).

Changes in the indices of total, extracellu-
lar and intercellular fluid were different before
and after exercise. For example, total and inter-
cellular fluids had small but statistically
significant differences: total fluid increased

from 44.9+4.1 kg to 45.844.6 kg (p=0.036),
intercellular fluid — from 17.4+1.8 kg to
17.9£1.9 kg (p<0.001). Extracellular fluid
increased insignificantly after exercise — from
27.542.6 1 to 27.94+2.8 kg (p=0.025), as well as
active cell mass — from 38.4+3.1 kg to 39+3.3
kg (p=0.028) and lean mass — from 61.4+5.6 kg
to 62.6+6.2 kg (p=0,036).

Conclusion. The most dynamic body
composition index, obtained as a result of
bioimpedance analysis after exercise, was fat
mass, which decreased by 20% (p<0.05), and
less ones were muscle mass (increase by 3, 9%,
p<0.05), total (increase by 2%, p<0.05) and
intracellular (increase by 2.9%, p<0.05) fluid,
as well as active cell mass (increase of 1.5%,
p<0.05) and lean muscle mass (increase of
1.7%, p<0.05). The phase angle indices
remained constant and the noted changes were
not statistically significant.
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